Activated endocannabinoid system in coronary artery disease and antiinflammatory effects of cannabinoid 1 receptor blockade on macrophages.
Cannabinoid 1 (CB1) receptor blockade with rimonabant represents a clinical therapeutic strategy for obesity. Recently, the role of the endocannabinoid system has been described in peripheral organs. We sought to determine whether the endocannabinoid system could be involved in human atherosclerosis and whether CB1 receptor blockade could modulate proinflammatory activity in macrophages. mRNA expression levels of CB1 receptor in coronary atherectomy samples were significantly higher in patients with unstable angina than in those with stable angina (3.62+/-2.96-fold; n=7; P<0.05). Immunoreactive area analysis of the coronary artery showed that CB1 receptor expression was greater in lipid-rich atheromatous plaques than in fibrous plaques, especially in CD68 macrophages (9.5+/-1.2% versus 0.6+/-0.6%; n=5; P<0.01). Levels of blood endocannabinoids were significantly higher in patients with coronary artery disease (n=20) than those without coronary artery disease (n=20) (median [interquartile range]: anandamide, 1.048 pmol/mL [0.687 to 1.387 pmol/mL] versus 0.537 pmol/mL [0.468 to 0.857 pmol/mL], P<0.01; 2-arachidonoyl glycerol, 13.30 pmol/mL [6.65 to 16.21 pmol/mL] versus 7.67 pmol/mL [6.39 to 10.03 pmol/mL], P<0.05). In cultured macrophages, expression of CB1 receptor was significantly increased during monocyte-macrophage differentiation (1.78+/-0.13-fold; n=6; P<0.01). CB1 receptor blockade in macrophages induced a significant increase in cytosolic cAMP (29.9+/-13.0%; n=4; P<0.01), inhibited phosphorylation of c-Jun N-terminal kinase (-19.1+/-12.6%, n=4; P<0.05), and resulted in a significant decrease in the production of proinflammatory mediators (interleukin-1beta, -28.9+/-10.9%; interleukin-6, -24.8+/-7.6%; interleukin-8, -22.7+/-5.2%; tumor necrosis factor-alpha, -13.6+/-4.8%; matrix metalloproteinase-9, -16.4+/-3.8%; n=4 to 8; P<0.01). Patients with coronary artery disease demonstrated the activation of the endocannabinoid system with elevated levels of blood endocannabinoids and increased expression of CB1 receptor in coronary atheroma. CB1 receptor blockade exhibited antiinflammatory effects on macrophages, which might provide beneficial effects on atherogenesis.